Experimental section
General Methods. IR spectra were recorded on a JASCO FT/IR-460 plus spectrometer. 1 H NMR spectra were measured on a JEOL ECS-400 spectrometer (400 MHz) at ambient temperature.
Data were recorded as follows: chemical shift in ppm from internal tetramethysilane on the δ scale, multiplicity (s = singlet; d = doublet; t = triplet; m = multiplet), coupling constant (Hz), and integration. 13 C NMR spectra were measured on a JEOL ECS-400 (100 MHz). Chemical shifts were recorded in ppm from the solvent resonance employed as the internal standard (CDCl 3 at 77.0 ppm). 11 B NMR spectra were taken on a JEOL ECS-400 (128 MHz) spectrometer using B(OMe) 3 as an external reference. Analytical HPLC was performed on a Shimadzu Model LC-10AD instrument coupled diode array-detector SPD-MA-10A-VP using a column of Daicel CHIRALCEL OD-H (4.6 # 250 mm). Optical rotations were measured on a RUDOLPH AUTOPOL IV digital polarimeter. For TLC analysis, Merck precoated TLC plates (silica gel 60 F254 0.25 mm) were used. For preparative column chromatography, Merck silica gel 60 (0.040-0.063 mm) was used.
High resolution mass spectral analysis (HRMS) was performed at Chemical Instrument Facility, Nagoya University.
Dry toluene was purchased from Kanto as the "anhydrous" and stored under nitrogen.
Fluorobenzene was purchased from TCI and used directly, benzene was purchased from Wako and used directly. Molecular sieves were activated by heating in a flask by a microwave oven for 1 min and then placed under high vacuum for 10 min. and other materials were obtained from commercial supplies and used without further purification.
2-[(N,N-diisopropylamino)methyl]phenylboronic acid 3
1 and 2-iodo-5-methoxyphenylboronic acid S3 several hours. After the reaction mixture was cooled to ambient temperature, the solvent was evaporated. The residue was purified by column chromatography on silica gel (eluents: hexaneEtOAc = 4:1) to give the desired amide products.
p-Pyrrolidinopyridine N-Oxide (PPYO) ( Table 1) : PPYO was synthesized from p-pyrrolidinopyridine (PPY) according to the literature method to prepare DMAPO. 3 3-Chloroperoxybenzoic acid (m-CPBA, 75%, 805 mg, 3.5 mmol) was added to a solution of PPY (435 mg, 2.94 mmol) in dichloromethane (10 mL) at 0 °C. After the reaction mixture was stirred for 5 h at room temperature, it was passed through a column of anion-exchange resin (DOWEX 
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To a solution of O-benzylhydroxylamine hydrochloride (0.50 mmol) in 2 mL of water was added sodium hydrogen carbonate (0.55 mmol, 1.1 equiv) portionwise. Then 3 mL of dichloromethane was added. The resulting mixture was stirred at room temperature for 15 minutes. Organic phases were collected, and water phase was re-extracted with dichloromethane (3 mL x 2). The combined organic layers were washed with brine (5 mL) and dried over anhydrous MgSO 4 .
Removal of the solvent under reduced pressure to give O-benzylhydroxylamine in quantitative yield.
Then it was used as a substrate amine following general procedure.
N-Benzyl-2-phenylbutanamide (entry 2, Organic phases were collected, and water phase was re-extracted with dichloromethane (3 mL x 2).
The combined organic layers were washed with brine (5 mL) and dried over anhydrous MgSO 4 .
Then it was used as a substrate amine following general procedure. Methyl Benzoyl-L-valinate (entries 9-11, Table 3 give the crude product. Then, the crude residue was purified by trituration over hexane (50 mL)
N-(4-Methoxyphenyl)benzamide (entry 8,
for 5 min at room temperature. Then, the solid was filtrated over a Buchner funnel, then the collected precipitate was dried under vacuum to give the pure product as a white solid.
N-(4-Bromophenyl)-3-phenylpropanamide (entry 6, 
N-(4-Methoxyphenyl)-3-((4-methoxyphenyl)amino)-3-
phenylpropanamide (11b) (entries 4 and 5, 
3-(3-Methoxyphenyl)-N-(3,4,5-trimethoxyphenyl)-3-((3,4,5-
trimethoxyphenyl)amino)propanamide (11c) (entry 6, 
3-Cyclohexyl-N-(2-phenethyl)-3-(2-phenethylamino)propanamide (11e)
(entries 8-10, Table 6 (E)-3-Cyclohexyl-N-(4-methoxyphenyl)acrylamide (10f) (entry 11, 
3-Cyclohexyl-N-(4-methoxyphenyl)-3-((4-methoxyphenyl)-
amino)propanamide (11f) (entry 11, 
The inert species 9
The inert species 9 generated from direct condensation reaction catalyzed by 2 and DMAPO (entries 1 and 3, Table 4 ) was isolated and it was determined to be three components of 2, DMAPO, and carboxylic acid were contained in a 1:1:2 molar ratio in 9 by 1 H-and 13 B-NMR analyses. The stability of 9 (entries 1 and 3, Table 4 ) is shown in wet deuterated chloroform and benzene (Table   S1 ). The hydrolysis of inert species 9 (generated from 2 or 4b) was slow in wet solvents at room temperature. Inert species 9 was more stable in less polar solvents and should be even more stable under dehydrative conditions. There is no doubt that the generation of stable inert species during azeotropic reflux would suppress the catalytic condensation between carboxylic acid and amines.
In contrast, inert species 9 generated from 4b was less stable than inert species 9 generated from 2.
Thus, it cannot be excluded that inert species 9 generated from 4b might break down and regenerated active species in situ. And also the sterically bulky o-substituent of 4b might prevent the coordination between boron center and DMAPO, which decreased the risk to generate inert species. They are why 4b·DMAPO gave a higher chemical yield than 2·DMAPO for α-nonbranched carboxylic acids. 
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Furthermore, inert species 9 (generated from 2, DMAPO and benzoic acid) was also conformed by 1 H and 11 B NMR analyses. Almost all the inert species in CDCl 3 decomposed after 20 h as well as inert species used in Table S1 . h. As a result, 9 was recovered, and no amide product was generated.
Scheme S2. Reactivity of Inert Species 9 with Amine Inert species 9 (via entry 1, Table 4) no reaction PhF azeotropic reflux, 3h 
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Control Experiments for the Chemoselective Dehydrative Condensation of Unsaturated Carboxylic Acids
The unsaturated amide 10e didn't react with 2-phenylethylamine to give the β-amino amide 11e. It was ascertained that 11e was selectively given from β-aminocarboxylic acid 14e quantitatively.
Scheme S3. Reactivity of 10e and 14e with 2-Phenylethylamine To a solution of cinnamoyl chloride (8.3 mg, 0.05 mmol) in dry toluene (2 mL) was added DMAPO (7 mg, 0.05 mmol). After the resulting mixture was allowed stirring at room temperature for 30 min, solvent was removed to give the crude product in vacuo. Thus, the generation of acyloxypyridinium species was confirmed by 1 H NMR study. To a solution of cinnamoyl chloride (16.7 mg, 0.10 mmol) in dry toluene (2 mL) was added DMAPO (14 mg, 0.10 mmol). The resulting mixture was allowed stirring at room temperature for 30 min. Then the mixture was heated to 80 °C, after 5 minutes, 2-phenylethylamine (0.20 mmol, 25 mL) or aniline (0.2 mmol, 19 mL) was added dropwise, and then heated at 80 °C for 2 h. After reaction cooling to room temperature, 1 mL of brine was added, the organic phase was separated and dried over anhydrous Na 2 SO 4 . Removing the solvent to give the crude product. 1 H NMR analysis showed that only direct amide product was obtained. Figure S1 . NMR Spectra for control experiments.
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